This advanced optics teaching laboratory course exposes students to cutting-edge photon counting instrumentation with applications ranging from quantum information (quantum computation and quantum cryptography) to biotechnology and medicine. Awarded by the University of Rochester Kauffman Foundation Entrepreneurship Initiative, this course provides some highlights of the main entrepreneurial concepts using the example of photon counting instrumentation market.
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Single-photon interference (Young's double-slit and Mach-Zehnder interferometer).
In quantum mechanics, particles are called entangled if their state cannot be factored into single-particle states. Any measurements performed on first particle would change the state of second particle, no matter how far apart they may be. For single photons, the second order correlation function of an optical field g (2) (t') = , that characterizes the difference between a single-photon source and an ordinary laser source should have a minimum at time t' = 0 (in an ideal case g (2) (0) = 0), indicating the absence of photon pairs, i.e., antibunching .
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After collecting data we obtained S = 2.65. It is a clear confirmation of Bell's inequality violation. Mach-Zehnder interferometer ( Fig. 2. 2) is used for the demonstration of a single-photon interference after removing "which-way" information (identification of the path).
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